Defective insulin secretion during total parenteral nutrition in rat and its normalization by pituitary adenylate cyclase-activating polypeptide 27.
The role of PACAP27, PACAP38 and VIP in the regulation of insulin release from pancreatic islets isolated from rats previously subjected to total parenteral nutrition (TPN) for 10 days was studied. Glucose-stimulated insulin secretion from islets of TPN rats was attenuated in parallel with cyclic AMP production. Immunocytochemistry showed an increased number of VIP-immunoreactive nerve fibers in the pancreatic islets of TPN rats. PACAP27, PACAP38 and VIP dose dependently and to the same magnitude potentiated insulin secretion from the islets of freely fed controls in the presence of a substimulatory glucose concentration (8.3 mmol/l). The secretory response of islets from TPN-treated rats to these neuropeptides was, however, markedly exaggerated compared to the controls. The insulin response of islets from TPN-treated rats to PACAP27 and PACAP38 was much greater than to VIP. With respect to insulin secretion, TPN treatment shifted the PACAP27 and PACAP38 dose-response curve to the left by two orders of magnitude. In the presence of 8.3 mmol/l glucose, cAMP accumulation was slightly higher in islets from TPN rats and the PACAP27, PACAP38 and VIP-stimulated increase in the cAMP production was markedly greater compared to the controls. Additional complementary in vivo experiments showed that PACAP27 normalized the defective glucose-stimulated insulin secretory response of TPN-treated rats. The data suggest that the defective nutrient-stimulated insulin secretion seen after long-term TPN treatment could be normalized by agents stimulating cAMP production possibly through cAMP/PK A-pathway.